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(57) Abstract 



This invention relates to a method for treating 
pathological conditions of tissues with non-coherent 
radiation, wherein a periodic infrared irradiation is 
carried out for 1 to 20 minutes at a radiation power 
density of 50 to 300 MW/cm2 over 1 or 2 days while 
taking into account the time for stopping the pain 
syndrome during healing of said tissues. Irradiation is 
performed above a section of the skin which is located 
above the organ responsible for the spreading of the 
disease triggered by a rupture in the exchange, 
fermentation and regeneration processes in the tissues. 
The radiation has a wavelength of 1 to 56 um as a 
function of its linear polarisation and time modulation 
which are selected according to the type of disorder. A 
device receives an electric control signal for a control 
system (2) from additional power sources and adjusts the 
corresponding characteristics of the radiation emitted 
by a light emitter (3). The radiation source is previously 
calibrated according to the density of the radiation flow. 
The light emitter (3) may consist of a wide-band 
semiconductor silicon luminescent diode with a 
wavelength of non-coherent infrared radiation between 
1 and 56 um and an ultra-shallow p-n junction. The 
power source (1) is connected along the plane (a) of the p- 
n or n-p junction and ensures current flow through the 
doped p-n or n-p junction. The control system (2) 
comprises leads (c, d, e) for additional sources of 
electrical field, said leads being connected to the 
luminescent diode so that the field will act along the 
plane (a) of the p-n junction and prevent backward or 
direct displacement on said p-n junction. 
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(67) PecfMpaT 



M3o6percHHe othochtcjj k MeAHUHHe f h npeAHasHaneH jwx neseHH* 6ojie3Heif ( npH 
KOTOpux kmoot Mecro HapyiueHH» o6MeHa eemecTB, ocjia&ieHHe 4>epMeKTaTMBHwx 
npoueccoB, HapymeHHe pereHepaTHBHOH ^hkuhh nopaxeHHbix TieaHeH. 

Cnoco6 neneHHA HejcorepeHTHUM HinyieHHeM na-rojiorHqecKHx cocTOSHHfi ncaHeH . 
BKJiiOHaeT nepHOAHiecicoe o6jiyneHHe HH^paicpacHbiM mjiyneHHeM b TeneHife 1-20 
MHHyT npH nJlOTHOCTH moiuhocth KUiyneHiui 50-300 mbt\cm2. 

TlepHQAMMHOCTb O&iyHCHHA Bbl6HpaeTOJ Hepe3 1 HJIH 2 AH* H yHKTblBaer BpeMfl 

* icy n HpOBa hhji 6ancBoro cHHApoMa npn 3a*HBJieHHH naTQnorHHecKHx ncaHeft. B 
npe/uioxeHHOM cnoco6e oonyneHHe Btnyr Han ynacncoM kojkh, pacnonoxeHHbiM nan 

OpraHOM, OTB6TCTBCH HUM 3a flpOTCKaHHC 60Jie3HH, flpHHHHOH KOTO pO ft flBHJIOCb 

HapymeHHe o6MeHHbix, $epMeHTaTHBHbix h pereHepaTHBHbix npoueccoB b tkshjix. 
H3JiyMeHHCM c ajihhoh BOJiHbi b AHana30He or 1 56 mkm b coHeraHHH c ero 
nHHefiHOfi ncwupH3auHefi h bpcmchhoh MOAyJMUHefi. B cnoco6e Hcnojtb3yeTc« 
coHcraHHe aahh bojih b 3ba&hhom AHana30He, a Taicxce BBCAeHHe jihhchhoh 
nojupHsaqHH h BpeMeHHOfi MO^yjiauHH Bbt6HpaiOT c yMCTOM xapaicrepa 3a5ojieB ah ha . 
ITjiOTHOCTb moiuhocth H3JiyMCHHii Bw6Hpa»T c yMCTOM xapaicrepa 3a6ojieBaHHJi. 
ycTpoficTBO no3BOJi5iCT npH noAane Ha Hero ynpaBJunoiuero sjiexTpHnecicoro cnrHana 
chctcmu ynpaBJieHHn (2), KOTopbiH noAaercji c AonojiHHTejibHbix hctomhhkob riHTaHHH, 
o6ecneHHTb xapaicrepHCTHKH H^yneHHa cbctoboix) H3JiyMaTejw(3) cooTBCTCTByioiu He 
TpeooBaHHiJM jieneHiu c AOCTKxeHHeM MaiccHMajibHoro neneoHoro 3(}>(J>eicTa. 

HCTOMHHK CBCTOBOrO H3Jiy<ieHHfl npeUBapHTeJIbHO OTKaJIH6pOBaH B 33BHCHMOCTH OT 

lUTOTHOCTH noTOKa H3JTyHeHHJi. B ycrpoHCTBe b xaneCTBe H3JiyHarejw (3) Hcnojib30BaH 
uiHpOKononocHbifl nojiynpoBOAHHKOBUH KpeMHHeBbiH cbctoahoa c 

xapairrepHCTHKaMH aahhu bojihu HeKorepeHTHoro HH())paicpacHoro mjiyneHHs b 
AHanasoHe ot 1 no 56 mkm. ocHOBaHHbifl Ha CBepxMenKOM tt p-iT nepexoAe. Hctohhhk 
nHTflHHJj(l) noAKJnoseH BAOAb iuiockocth (a) 44 p+n" hjih "n+p" nepexoAa h 
ooecneHHBaer nporeicaHHe TOKa BHyrpH jierHpoBaHHOit "p+n" hjih "n+p" oojuicth. 
CHCTeMa ynpaBJieHHfl(2) HMeer noABOAH (c,d,e) aji* AonojiHHTejibHbix hctomhhkob 
3JieiCTpHHecK0ro nona, npHcoeAHHeHHue k CBeroAHOAy tbkhm o6pa30M, hto 
ajieKTpHMecKoe none bosach CTByeT BAOJib n jiockoct h (a) M p-iT nepexoAa ii 
o6ecneMHBaer HajiHMHe o6paTHoro h npiiMoro cMemeHHs Ha 

"p-n" nepexoAe. CHcreMa ynpaBJieHHJi(2) ynpaBJwer cneicrpaJibHbiM AHanasoHOM ahhh 

BOJIH CBCTOBOrO H3JiyHeHHfl, CTeneHblO JIHHeHHOH nOJUpH3aUHH H HaCTOTOH BDeMeHHOH 

MOAy/wuHH. CHcrreMa ynpaBJieHHA(2) BOOAeficTByer Ha cbctoahoa aneicrpHHecKHM 
noneM, noABeAeHHbiM c noMomuo noABOAOB(c,d,e) or AonojiHHTejibHbix 
HCTOHHHKOB.BejiHMHHa 3JieKTpHMecKoro no/w Bbi6paHa c ynerOM xapaicrepa 
3a6ojieflaHHfl. 
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JIhctN> I 

CnOCOB J1EHEHH* HEKOrEPEHTHbIM H3JIYHEHHEM 
riATOJIOrHHECKHX COCTOflHHfl TKAHEfl H YCTPOfiCTBO flJW ETO 

OCYmECTBJlEHHJI. 



OBJIACTb TEXHHKH 



Tpynna H3o6pereHHH othochtc* k Mejwwm , npeflHaaHaneHHOM ah* JieneHH* 
6one3Hefi, npH KOTopwx HKietoT Mecro HapyweHH* o6MeHa Bemecra, ocna6jieHMe 
(J>epMeHTaTHBHbix npoueccoB, HapyiueHHe pereHepaTHBHOii <f>yHKMHH nopaaceHHbix 
ncaHeii. Cnoco6 nenenH* npHMeHaerca w* TepanHH peB m a to hah bi x apTpHTOB, 
aHmonaTHHecKoro CHH/xpoMa npH caxapHOM ,nHa6eTe, jnBbi Hcejiyoica h 12-nepCTHOH 
khlukh, napaAOHT030B m napaflOHTHTOB, ohcotob, npH pcMHccnH nocjie Mecroo- 
njiacTHHCCKHx onepaiuffi Ha jwue h mokct 6biTb Mcn0Jib3OBaH npH JieqeHHM apynix 
6ojie3Hefi Toro ace Kjiacca. 



nPEflUIECTByiOmH« yPOBEHb TEXHHKH 

H3BecTeH cnoco6 jieneHH* jxh a6eTH h cckoh awreonaTHH hhkhhx kohchhoctch ( RU, CI, 
2049500, 27.12.95 r.), npH kotopom ocymecTBJiaeTc» B03AeficTBHe Ha KpoBb mctoaom 
BHyipeHHero o6jiyHeHH* HHSKonacTOTHbiM HH<t>paicpacHbi m H3Jiy4eHHeM. H3BecTe H 
cnoco6 jieneHH* caxapnoro flHa6eTa ( RU f CI, 2018329, 30.08.94 r.) Oh Hcnojibsyer 
KorepeHTHoe mjiyweHHe h o6jiyneHHe Be^erc* HenocpeacTBeHHo hchakoh 
cocTaBJUiiomeH KpoBH. 3^ecb ocymecTBJweTCJi BosaeiiCTBHe Hcnocpe^cTBCH ho Ha KpoBb 
BHyrpeHHHM o6jiy4eHHeM, hto ne aaeT bosmohchocth BOSAeficreoBaTb Ha 
<|>M3HOJiorH4ecKHe npoueccbi b KJiencax TKaHefi hjih 3to bjihahhc aBJiaerjic* 
onocpeaoBaHHbiM He pe3 pn HeKompojinpyeMbix <|>aKTopoB. KpoMe Toro Bos^eficrBHe 
Be^erc* KorepeHTHbiM HH<j>paicpacHbiM H3JiyneHHeM, hto CHHHcacT npoHHKHOBeHHe jiyna 
BHjrrpb ncaHen h aejiaeT bo3£€h crane MeHee opraHHHHbiM /uia cTpyicryp TKaHeB, a 
cneAosaTejibHO 6ojiee KecncHM. 



H3BecTHo ycipoficTBO jui* jioicajibHoro o6mero HarpeBaHM* raia (GD, C, 4113803, 
1994 r.), Koropoe Hcnojib3yer r;iy6oKoe fipohhkhobchhc HH<j>paicpacHoro H3JiyneHHJi b 
Teno nenoBeKa. CtaHaico jienamMfi 3<j>c|>eKT o6ecneHHBaeroi 3a cner noBbiiueHH* 
TeMnq>aTypw TKaHefi, a 3to hphboaht k noBbiuieHHOMy Heiq>03y b ncaHax npn 
npouecce 3aHCHBjieHM» h hx BbicyuiHBaHHio, hto cnoco6cTByeT BTopHMHOMy 
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BOcnaJiHTejibHOMy npoueccy h bhocht AonojiHHTejibHbiK 4>aKTop pttcica npH 
pacuiHpeHHH cocyAOB npH naTOJiorHnecKHx H3MeHeHH»x ncaHeii. 

H3Be<rreH cnoco6 jieqeHHsi koxchmx paH (RU, CI, 2032432, 10.04.95 r.) npn kotopom 

5 OCymeCTBnHeTCJl B03AeHCTBHe MOHOXpOMaTH3HpOBaHHblM CBCTOBbIM nOTOKOM B 

KpacHOM AHana30He jvihh bojih b HMnyjibCHOM pexcHMe. O^HaKO HMnyjibCHbiii pexcHM 
HcnoJib3yeTCH b orpaHHHeHHOM Anana30He aahh bojih , B03AeiiCTBHe ocymecTBJwercji 

CBCTOM C AJ1HHOH BOJIHbl OT 0,6 A<> 0, 69 MKM H C I1OHH)KCHH0H nJIOTHOCTbK) MOLUHOCTH 

H3nyMeHH», cocraBJiaiomdi 5- 10 t\cm2. 3to He AaeT jieHe6Horo 3(|)(j)eicTa b othouichmm 
10 Bcero KJiacca 3a6oJieBaHHii, conpoBoacaaioiUHxai HapyuieHHeM o6MeHHbix npoueccoB. 

H3Be<rreH MHoroBOJiHOBofi MeAHUHHCKHM Jia3ep ( US, A, 5304167, 19.04.94) , b 
kotopom Hcnojib3ycrcji MeTOA reHepHpoBaHMa nepBoro jiyna HMnyjibCHOH 

3JieKTpOMarHHTHOH 3HeprHH H BTOpOrO Jiyqa C AJIHHOH BOJIHbl B BHflHMOH qaCTH 

15 onTHHecKoro cneiapa, KOTopwe oAHOBpeMenHO BO3AeficTByi0T Ha ncaHH.Ho b aahhom 
H3o6peT6HMH Hcnonb3yiOT SHCprHio bojih jui* xnpyprMHecKOro BMemaTejibCTBaio, a He 
/uifl TepanHH. 

H3BecreH annapaT TepMOCTHMyjwuHH (RU, CI, 2045969, 20.01.95 r.), KOTopbifi 
BG3JXGH cTByer Ha ncaHH HH(J>paKpacHbiM H3JiyMeHweM c uejibio CTHMyjiHpOBaHMH 
20 npoueccoB b ncaHHx , ho Hcnojib3yeT npH 3tom Tep m h h ecKy io CTHMyjiflumo. 

H3BecreH cnoco6 cTHMyjiHpoBaHHfl 6HOJiorHHecKH aKTHBHbix tohck (RU, A, 93003767, 
27.07.95 r.). 3tot cnoco6 «cnojib3yeT HH(J)paKpacHbiH AHana30H ajihh bojih jyi* 
CTHMyjwuHH npoueccoB b opraHH3Me, Hcnojib3yeroi ajw Jiymneii npoHHiiaeMOcm 4epe3 
25 Koacy 3Toro H3Jiy*ieHHJi, ho o6jiy*ieHHe BeAeroi b AHana30He ajihh bojih ot 0,8 ao 3 
mkm h pacnojiaraexca He naA opraHOM, KOHTpojiHpyiouiHM TeneHHe KOHicpeTHoro 

3a60JieBaHHH, a HaA 6HOJIOrHHeCKH aKTMBHblMH TOHKaMH, KOTOpbie BJIH5HOT Ha 

(J>yHKUHOHHpoB3HHe Bcero opraHH3Ma b uejiOM 6e3 ynera KOHKpeTHOro 3a6ojieBaHHJi. 

30 H3BecreH cnoco6 npeKpaiueHH* KpoBOTeseHHH y 6ojibHbix reMO(J>HjiMeM (US, A, 
♦5161526, 1 0.1 1.92 I994r.) , npH kotopom npHMeHaeTca 6HOCTHMyjumHJi nopaxeHHbix 
ynacTKOB Mbimubi h cycraBa nyHKOM CBeTOBoro M3JiyHeHMH. Oahhko 3tot cnoco6 
Hcnojib3yeTc« TOJibKO Ana ocraHOBKH KpoBOTeweHM* h yjiyMUueHMJi CBepTbiBaeMOCTH 
KpOBH h npHMeHfleT AHana30H ajihh bojih ot 5 ao 1,1 mkm h He o6ecneMHBaeT 



10 



15 
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3(})(J)eKTHBHOCTM JieneHHii no KOMDJieKcy MeAMUHHCKHx noKa3aTejiefi npn bccm KJiacce 
paccMaipHBaeMbix 3 a6ojieBaiin h . 

H3BecTeH cnoco6 B03fleHcrBH» Ha 6HOJionmecKHe o6beKTbi (RU, A, 93015098, 
10.09.95 r.) t npH kotopom Hcnonb30BaHw Mo/iyjiHpoBaHHwe sHeproHMnynbcu, 

HanpHMep, HH<J)paKpaCHblX Jiysefi, JJJI* OIITHMH3aUHM (jtyHKUHOHHpOBaHHJI 

3HeprHTMHecKoii CHCTCMbi 6Hono™qecKoro o6beKTa, B03^eMCTByiomHx Ha o6jiacn> 
6ojibHoro opraHa, ho aaHHwii mcida He ct3bht cBoeii 3aflaneH B03^eticTBHe Ha 
npoueccw o6MeHa BemecTB, (J> ep m eHTaTHBH u x h pereHpaTHBHbix npoueccoB b TKawix 
Mepe3 B03AeifCTBHe Ha pacipoiicTBa KanMJiapHoro KpoBoo6paiueHH» b tkahjix, 
cocywcroro KpoBOo6pameHHa, JiHM<|>oo6pameHHJi, Ha 3aMe,iyieHHe TOKa KpoBH, Ha 
3aMe;uieHHe OKHCjiHTenbHO-BoccTaHOBHTejibHwx npoueccoB. KOTopwe 

COnpOBO)KHaiOTCH (jiyHKUHOHaJIbHWMM H aHa TO MO-MOp<J)OJIOrHMeCKHMH H3MCHCHHHMH B 

cipyKTypHbix 3jieMeHTax TKaHefi Bcex bhaob. KpoMe Toro pesyjibTaTHBHocrb 
B03AeHCTBHa He o6ecneqHBaer noBwmeHH* 3<j><|>eKTHBHOCTH JieieHHn c yqeroM 
onTHMajibHoro JieseGHoro 3<J>(|>eKTa np H 3a6oJie B aHH5ix, npHMHHOH KOTopwx numeral 
HapymeHwe npoueccoB o6MeHa BemecrB, (J)epMCHTaTHBHbix h pereHepaTHBHbix 
npoueccoB b tkhhjix. 

Han6ojiee 6jih3kmm k npeanaraeMOMy cnoco6y jieneHH* aBJiaeTca cnoco6 JieneHH* 
mbw wejiywa h flBeHaauaTMnepcTHOH khiukh ( RU. A, 94019587, 1996 r.), 
BKJuoMawmHH o6nyseHMe noparceHHoro ynacTKa cjimshctoh HH<J>paicpacHWM 
H3JiyseHHeM nepes ynacTOK kohcm npH nnoTHOCTH moiuhocth HSJiyweHH* ot 50 &o 300 
mbt\cm2 b Tesene 1-20 MHHyr. QaHaico 3<J><j>eKTHBHOcrb jieneHH* npn 3tom Meroae 
3HaMH-rcnbHO HH>Ke, t.k. oGjiyneHHe Beaercji nepe3 ynacTOK kohch, panojioaceHHwii 
HenocpeacraeHHO nan noparceHHWM ysacmcoM cjih3hctoh, hto He no3BOJiaeT nonynHTb 
Ha H 6ojiee 3<J><J>eKTHBHoro bosjichctbhh Ha npoueccw o6MeHa BeiqecrB, 
(j>epMeHTaTHBHbie h pereHepaTMBHwe npoueccw b tk&hrx. HsjiyneHMe HMeer juintty 
BojiHbi b wana30He ot 7 jxo 25 mkm, npH a^hhom cnoco6e bosachctbh* ^ocroraeTca 
Jieqe6HbiH 3<J)(|)eKT npH 6ojibiueM kojui h necTB e ceaHcoB o6jiyMeHHa, ocraiOTCH 
no6oHHbie ocjioacHeHH* b bhw Heicpo30B ncaHeH, otckob, hto noHHrcaer 

3(J><J)eKTOBHOCTb MCTOAa JieHCHH* H npOHBJWeTC* B nOHHKCHHOM B 03/jefi CTB H H H3 

npoueccw pereHepauHH ncaHH, (|>epMeHTaTHBHbie npoueccw b TKaHax h cko P octm 
o6 M e H a Beiue<rre, nocKOJibicy H e saaeficTBOBaHw bo3mo*hocth caMHx TKaHeBwx 
crpyioyp npH o/woBpeMeHHOM B03AeHcn*HM no Bcefi Macce H3-3a He^ocraTOHHoro 
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npoHHKHOBeHHfl H3Jiy<feHHJi. A TflK)Ke He o6ecneHHBaerca 3(J><J>eKTHBHaji aKTHBH3auHfl h 
onTHMH3auHH npoueccoB b TKaHJix b 3aBHCHMOCTM ot BHAa ncaHeM, pacnoJioweHHH 
nopaxceHHbix ncaHeH - noBepxHOCTWbiii cjioh hjih niy6HHHbiH, a Taicxce ot BHAa 
3a6ojieBaHMK. 3to pphboaht k noBbiuieHHOMy pwcKy peueAHBOB, ocjiokhchhh, a Tajoice 
5 3aMeAJieHHH npoueccoB 3a)KHBJieHHJi TKaHefi, nocKOJibKy ycneBaioT pa3BHH>cii 
no6oMHbie HOKCjiaTenbHbie 3<}><|>eKTbi tuna - HeKpo3, o6pa30BaHne KenoHAHbix py6uoB 
h OTena ncaHeH. 

H3BecTHO nojwpH3auHOHHO-ceneKTHBHoe Jia3epHoe 3epKajio (RU, CI, 2034318, 
10 27.04.95 r.), HMeiomee MHorocjioiiHoe AH3JieKTpHiecKoe noKpbiTHe, HaHeceHHoe Ha 
onTHHecicyio noAJioaocy, oho o6ecnenHBaeT nojwpH3auHK) H3jiyneHHJi, ho nojiyMeHHoe 
ot Apyroro HCTOHHHKa, hto He AaeT bo3mo>khocth peryjiHpoBaHHH xapaicrepHCTHK 
noji5ipH3auHH c noMombio AaHHoro ycTpowcTBa. 

15 H3BecreH cnoco6 (JmJibTpauHH onTHwecKoro H3JiyseHHji (SU, CI, 1810868, 

23.04.93 r.), cnocoS Hcnonb3yeT jiHHeHHyio nojiaptmuHK) CBeTa, no3BOJiaeT OTpe3a*rb 
AJiHHHOBOJiHOByio MacTb H3JiyMeHH5i h nJiaBHo MeHATb rpaHHHHyio HaCTOTy 
nponycKaHHH, ho He o6ecneqHBaeT siHHeiiHyio nojuipH3auHK> H3Jiy i ieHHJi, b coneTaHHH c 
Tpe6yeMOH ajihhoh BOJiHbi M3jiy4eHH>i, KOTopaa 6yneT peryjinpoBaTboi b 3aBHCHMOCTH 

20 ot nocraBjieHHOH 3aAa4H. 

H3BeCTHO yCTpOHCTBO AJM JieMeHHH 4>H3HHeCKHX HeAOCTaiXOB KOHCH (US, A, 5320618, 

14.06.94 r.), KOTopbiii M3JiyMaeT nyjibCHpyiomee H3JiyneHHe, OAHaxo b HeM npHMeHeH 
npeo6pa30BaTenb ajihh bojih, KOTopbiii He yHHTbiBaer H3MeHeHHe flJiHHbi bojihw h He 

25 HMeeT B03MOHCHOCTH BbipawaTb OriTHMZUIbHblH pe)KHM B03AeHCTBH5l H3 COHCTaHHH 

AJihhw BOJiHbi h BenHHHHbi nyjibcauHH H3JiyHeHH5l. 

H3BecTHbi BbicoK03HeprHTH4ecKHe CBeroAHOAbi ajiji (|)OTOAHHaMH4ecKOH TepanwH 

( PCT, WO, Al, 93\2I842, I993r.). FIpeAnoweHHbie cnocoS h ycipoHCTBO w* 

aKTHBH3aUHH FipH (J)OTOAHHaMH4eCKOH TepanHH HCnOAb3yeT H3Jiy4eHHe MOLUHblX 

30 CBeTOH3JiyHaiomHX ahoaob b onpeAeneHHOM Bbi6paHHOM cbctobom AHana30He. OAHaxo 
MOHHTOpHHr napaMeTpoB CBeTa ocymecTBAHercji nepes oioacHyio cxeMy o6paTHOH 
CBH3H, hto He no3BOJiaeT yHHTbiBaTb xapaicrep 3a6oJieBaHHH. 

M3Be<rrHa peuierKa-noJiflpH3aTop,( SU, CI, 1781659, 15.12.1992) ocymecTBUJHomaa 
35 noji»pH3auHio b uiHpoKOM AMana30He ajihh bojih - ot 1 ao 100 mkm, ho peuienca He 
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n03BOJIJieT H3MeHHTb XapaKTepHCTHKH H3JiyHeHMJJ B 3aBHCHMOCTH ot 3a6oneBaHH«. T.K. 

He o6ecneMMBaeT Bbi6op atoh bojih b 3a^aHHOM AHana30He. AnnapaT ajih 
6H03HeproTepanHM (RU, CI, 2043759 t 20.09.95 r.), kotopmh coaepacHT reHepaTop 
HMnyjibCHoro B03jieHCTBHfl h reHeparop HH(})paKpacHoro H3JiyqeHHf?, ho oh He 
no3BOJiaeT coqeran> H3JiyqeHHe 3a#aHHOH AJiHHbi BOJiHbi h xapaicrepHCTMKH HMnyjibca b 
Tpe6yeMwx KOM6HHauHax nocpeflCTBOM nojiyqeHHH H3JiyseHH», c xapaicrepHCTHKaMH 
H3JiyneHH« b onTHMajibHOM pewHMe jum KOHKpeTHOH 6one3HH Henocpe^CTBeHHO 
B03,neHCTByji Ha cbctoboh H3jiyqaTejib. 

H3BecTiio o6jiyqaioiuee ycTpoiicTBO ( DE, Al, 4129192, 00.1 l.94r.), b kotopom 
MeHJiiomyiocji Ha<m> H3JiyqeHH* ocBo6oa<AaK>T nocpeACTBOM H36npaTejibHoro no 
MacroTe nacTHMHo npo3paHHoro creKJia. T.e. CHanajio H3JiyqaioT cnemp, BKJiioqaioiuHH 
napa3HTHbie ( Bpewue) cocraBJijiiomHe M3jiyqeHH*i, a noTOM no/mpaBJiaiOT hx c 
noMouxbio cneunajibHoro npHcnoco6jieHHa. 

H3BecrHO o6jiy*iaK>mee ycipoHCTBO (DE, Al, 4! 12275, 1994 r.), rjxe cneiap pa3.aenj!K>T 
cneiiHajibHbiMH cneiapopa3AejiHTejuiMH, AHxpouqecicHM noKpbiTHeM. no3BOJiaex 
nojiyqHTb cneicrp o6jiyqeHHH c 3a^aHHbiMH xapaKTepHCTHicaMM, ho He o6ecneqMBaeT ee 

H3MeHeHHH B COMeTaHHH H B 3 aBHCH MOCTH OT AJIHHbl BOJIHbl C nOJIHpH3ai|HeH H 
MOAyJIHUHeH. 

H3BecTeH cnoco6 h ycTpoiicTBO win npH^aHHfl 3arapa nyjibcnpyioiuHM cbctom, (US, 
A, 5282842, 01.02.94 r. ), hctohhhk M3jiyqeHH>i He bkjhomch b npouecc H3MeHeHH* 

UHKJIOB nyJIbCaUHH B 3aBHCHMOCTM OT KOHKpeTHOrO BHJX3. 60Jie3HH. 

H3Becroa cncreMa CBeroneqeHHa (US, A, 5259380, 09.1 1.93 r. ), coaepacamee CHflw, 
mjiyqawmne HeKorepeHTHbiii cbct b y3KOM wana30He c HMeiomeHc* ueHTpajibHoii 
Ahhhoh BOJiHbi, KOTopwe crpynnnpoBaHbi b 6aHKax. Cxeiua ynpaBJieHHa 6aHK3Mn 

(XWpHCMT yCTpOHCTBO flJM C03flaHH» pa3HOCTH nOTCHUHaJlOB H yCTpOHCTBO 

(J)opMHpoBaHHJi OTperyjiHpOBaHHoro HanpflrceHHfl. O/uiaxo no^6op Heo6xo/uiMbix 
xapaicrepHCTHK H3JiyqeHHfl ocyiuecrajwerca qejioii chctcmoh , a He 3a cner cbohctb 
caMoro M3jiyqaTejw. 

H3BecTHo CBeTOBoe Jieqe6Hoe ycTpoiicTBO (RU, CI, 2014854, 30.06.94 r.) f 
o6ecneHHBaioinee jieqe6Hbin 3<}><j>eKT HMnyjibCHO-nepHOAHqecicHM nyqKOM CBeTa b 
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HH(}>paKpacHOM AHana30He peryjiHpoBaHHOti mhtchcmbhocth. HcToiHHicaMH CBeroBoro 
H3JiyHCHH$i hbjihiotch MeTajuiorajioreHHbie jiaMnbi c onpe^ejieHHbiM 
HanojiHHTeaeM,no3BOjmiomHe ynpaBJurrb HHTCHCMBHOCTbio h cneicrpajibHbiM cocraBOM 
H3JiyMeHH«, ho He MorymHM ocymecrBJiHTb JiHHeihiyio nojiapH3auHK) h o6ecneHHBarb 
5 onTHManbHbiH pexaiM coneTaHHJi MOAyjiauHH, noJi»pH3auHH b coBOKyriHOCTM c 

AJIHHOM BOJIHbl B 33BHCHMOCTH OT KOHKpCTHOrO 3a60JieBaHH5i. 

HaH6ojiee 6jih3khm TexHHHecKHM peuieHHeM hbjwwtcz CBeTOBbie jienedHbie ycTpoficTBa 
(RU, CI, 2014854, 20.09.94 r. n RU, Al ( 2033823, 20.09.95 r.), BKjnonaioiuHe 

10 HCTOHHHKH CBeTOBOrO H3JiyHeHHH, CHCTCMy ynpaBJieHHfl, B KOTOpblX H3JiyHaTejIH 

KajiH6pyK>Tc$i b 3aBHCHMOCTH ot njiOTHOCTH noTOKa H3JiyneHH5i h ynpaBJiaiomee 
B03AeiiCTBHe Ha xapaicrepHCTHKH CBeTOBoro noTOKa 33bhcht ot nporpaMMbi 
TepaneBTMqecKoro bosxichctbhji. OnHaKO ynpaBJieHHe xapaicrepHCTHKaMH noTOKa 
AocraraeTCH H3MeHeHHeM npocTpaHCTBeHHoro nojioKeHHg H3JiyqaTejifl OTHOCHTejibHo 
15 naTOjiorwMecKoro onara, jih6o njrreM cMeHbi caMHx H3Jiy«iaTejieM, hto He no3BOJweT 
Bbi6HpaTb onTHMajibHoe cooTHomeHue kom6hh3UHm xapaicrepHCTHK ajih nojiyneHHH 
MSKCHMajibHoro Jie4e6Horo 3<J)(|>eKTa b 3aBHCHMOCTH ot KOHKpeTHoro 3a6ojieBaHHa. 

Han6onee 6jih3Khm no TexHHnecKOH cymHOCTH k npeAJiaraeMOMy ycrpoHCTBy 
20 jiBJiaeTCH cnoco6 jieneHHfl BocnajiHTejibHbix npoueccoB h HeocnoxHeHHbix H3bHBJieHHH 
CJIH3HCTOH o6ojiohkh acenyAKa h ab qh aim a tm n ecTH o m khujkh (RU, Al, 4707945, 

26.11.1991). B HeM HCnOJIb3yeTCH B03MOXHOCTb OAHOBpeMeHHOTO B03AeHCTBHJl KOK Ha 

noBepxHOCTHbie cjioh cjih3hctoh o6ojiohkh, TaK h Ha GoJiee TJiy6oKHe cjiom ctchkh 
oprana npn onpe^eJieHHOM nornomeHHM H3Jiy i ieHHH MexAy sthmh cjiohmh. OAHaKO 
25 BapbHpyiOT Hcno;ib3yeMbiH cneiapajibHbiH HHTepBaji TOJibKO nyreM KOM6nHauHH 
moluhocth, iioaboahmoh k HCTOMHHKy H3JiyHeHHH.HanpHMep ranoreHOBOH jiaMne, a TaK 
)Ke H3MeHCHHCM paccToaHHfl ot AHCTanbHoro KOHiia 3HAOCKona ao oGjiynaeMOH 
noBepxHocm TKaHew. Ho 3tot mctoa He no3BOJi>ieT ocymecrBJiHTb kom6mh3uhk) 

nOJIApH3aUHH, MOAyJUIUHH B COHeTaHHH C MOLMHOCTbK) H H3MCHeHHeM AJIHHbl BOJIHb], 

30 KOTopwe o6ecnenaT onTHMajibHoe cooTHomeHHe xapaxrepHCTHK H3JiyneHHfl b 

3aBHCHMOCTH OT KOHKpeTHOTO 3a60JieBaHHfl. 
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PACKPblTHE H30EPETEHH* 



CymecTBycT Heo6xoAHMOcrb noBbiweHHa 3<J><J>eKTHBHOcni nentHH* npn pa3JiHMHoro 
poAa HapyuieHMJix b tk3h*x HecKOJibKHx thhob - MbiiueHHbix, cycTaBHbix, cocyzwcTbix, 
KOrna MMeiOTCfl cueayioiiiHe naTOJiornnecKHe HapyuieHHa: 

HapyuieHHJi o6MeHa BemecxB, b Hacraocro, ckopocth OTBoaa B ncaHH H3 kpobh 
MHKpo3jieMeHTOB, ocna6;ieHHe nomomeHH* h otjx&hh KpoBbio KHOiopoaa, 
rjnoK03oco^ep)KaiHHX 3JieMeHTOB, K a K 3to HiueeT Mecro npn aHraonaTHHecKOM 
ctutopoMe npw caxapHOM AHa6ere; 

HapymeHHe o6MeHa BemecTB b xp*me cycTaBa npn peBMaTOH^HOM apTpHTe; 
ocjia6jieHHe (J)epMeHTaTHBHbix npoueccoB h noBbiuieHHe ypoBH* MeTa6o;iH3Ma 
npM aHrHonaTMtiecKOM chhapomc orcorax, napaaoHTOsax h napaaoHTHTax, H3 B ax 
JKejiywa h 12-nepcTHon khuikh; 

HapymeHHe pereHepaTHBHOii (J>yHKUHH nopa)KeHHb!x TKaHeH, HanpHMep, 
cjih3hctoh, npn »3Bax rcejiywa h 12-nepcTHOw khuikh, 3a>KHBJie H HH TKaHen b npouecce 
peMHCCHH nocne MecTHO-miacTHHecKHX onepaunjix Ha jiHue h t.a. 
Ohh conpoBorcaaiOTCH BOcnajiHTenbHbiMH npoueccaMH, otcksmh ncaHen, H eKpo3aMH 
TKaHen. 



Bee 3th npoueccw HacrynaiOT bcjicactbhh HecKOJibKHx ocHOBHbix hphmhh: 
paccTpoiicTBo KanHJupHoro KpoBooSpameHHa; 
paccrpoficTBa cocyaHCToro KpoBoo6pameHH»; 
paccTpoiicTBa JiHM(J>oo6pameHHa; 

3aMeAJieHH5! TOKa KpoBH; 

3aMe;yieHHa OKHCJiHTejibHO-Boc<rraHOBHTOibHbix npoueccoB. 

Bee 3th npoueccw conpoBoacaaioTc* (J>yHKUHOHajib H biMH h aHaTOMo- 
MO P (J)o^orHHecKHMH H3MeHe H HAMH b crpyKTypHbix 3JieMe HT ax TKaHefi Bcex BHAOB npn 
nepeHHcneHHbix 3a6ojieBaHHax. 

Ohh xapaicrepHsyiOTCH H3MeHeHH*MH pernoHajibHoro KpoBoo6pame H H*, 
H3MepaeMoro cneflyiomHMH xapaicrepHCTHKaMH: 

ypOBeHb KpOBOTOKa, 

nyjibcoBoe KpoBeHanojineHHe, 

pe3HCTeHTHOCTb COCyflHCTblX CTeHOK TKaHen, 
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Tonyc Hflnp5DKCHH5i b cocy/xax, 
peorpa(|)HHecKHH HttaeKC, 

HtiaeKC nepH(J)epHHHoro conpOTHBJieHHH cocy^OB TKaHeft, 

3JUiaCTHHHOCTb TKaHCM , 

5 xeMnepaTypa kojkh, 

BpeMH KynapoBaHHH 6oJieBoro cHttapoMa h 33)khbji6hh5i TKatiefi. 

rioBbiujeHHe 3(jxJ>eKTHBHOCTH jiQHCHHH pernae-rca nyTCM ocyiuecTBJieHHH 
o6jiyqeHH» HeKorepeHTHbiM HH(J>paKpacHbiM trajiyneHHeM pacuiHpeHHoro £Hana30Ha 

flJIHH BOJIH AO HHTepBaJia OT I JXO 56 MKM H BBC^CHMH COqeTaHHfl nOJlflpH3aUHH H 

10 MOAynauHH CBeTOBoro noxoKa b 3 sbhch mocth ot Heo6xoaHMOCTH nonyseHHa 
onTHMajibHoro Jiene6Horo 3(()(J)eKTa c y*ieTOM KOHKpeTHoro BHAa 3a6oJieBaHHH, 
rjiaBHOH npHHHHOM KOToporo ABHJiHCb BbiiueyKa3aHHbie pacrpoficTBa. IlpH 3tom 
3Kcno3HUM» HeKorepeHTHoro HH^paicpacHoro H3Jiy4eHHJi jxonmia o6ecneiHBaTb 

B03A6HCTBH6 Ha OpraH, KOHTpOJIHpyiOLUHH TCHCHHe 6oJie3HH C B03M05KHOCTbK) 

15 onTHMajibHoro coneTaHHa B03AeifCTBH& nojuipH3auHH h MoayjuiuHH CBeTOBoro 
H3JiyqeHH* c 3a/xaHHbiM pacnpeaeneHHeM 3HcpmH Jiyna npH o/woBpeMeHHOM 
B03AeHCTBHH no Bcefi Macce -ncaHeM ( Kan b noBepxHOCTHbix cjiohx, tslk h b rJiy6HHHbix 
cjiohx TKaHen) 3a cmct aKTHBH3amiH npoueccoB npH omKMajibHOM coneTaHHH cnempa 

AJIHH BOJIH B 3aaaHHOM AHana30He H OJIOTHOCTH MOIUHOCTH H3JiyHeHH«. 

20 3to o6ecneHHBaeT onTHMajibHbm Jiene6HbiH 3(J)(J)eKT c yneroM KOHKpeTHoro 
3a6ojicBaHHH h nojiyneHHe MaKCHMajibHoro TepaneBTwqecKoro 3<|><}>eKTa c yneroM 
KOHKpeTHoro 3a6oJieBaHH». 

YKa3aHHbiH none3HbiH pe3yjibTaT o6ecneMHBaeTCH cnocoGoM jieieHH* HeKorepeHTHbiM 
H3JiyHeHHeM naTOJiorHHecKHx coctoahhh TKaHeii, BKJiiOHaiouutH nepHOAHnecKoe 
25 o6jiy4eHHe HH(J>paKpacHbiM M3Jiy4eHHeM b TeneHHe 1-20 MHHyT npw iijiothocth 
MOmHOCTM H3JiyHeHH« 50-300 mbt\cm2. 

IlepHOWHHOCTb o6jiyMeHHJi Tpa^HUHOHHo Bbi6Hpaercji nepe3 I hjim 2 aha h yHHTbraaeT 
BpeMa KyriHpOBaHH5i 6ojieBoro cHHApoMa npn 3a>KHBJieHHH naTOJionmecKHX TKaHeft. 
Hobmm b npeitn o tkch h o m cnoco6e HBJiaeTca to, mto o6jiyHeHHe Benyr HaA yqacncoM 
30 koxh, pacnoJio)KeHHbiM HSijx opraHOM, OTBeTcreeH Hbi m 3a npoxeKaHHe 6one3HH, 

npHMHHOH KOTOpOM HBHJIOCb HapyilieHMe 06MeHHbIX (J)epMeHTaTHBHbIX H 

pereHepaTHBHbix npoueccoB b ncaHax, vanyqeHHeM c ahhhoh BOJiHbi b AJ*ana30He ot I 
AO 56 mkm b coseTaHHH c ero jimhchhoh nojiflpmauHefi h BpeMeHHOH MOAyjumHeH.B 
cnoco6e Hcno;ib3yeTca coqeTaHHe ajihh bojih b 33A3HHOM AHana30He, a TaKace BBeAeHwe 
35 JiMHeHHOH nojupH3auHM h BpeMeHHOH MOAyJiaUHH Bbi6HpaioT c yqeroM xapaicrepa 



10 



15 



WO 97/37722 PCT7RU96/00085 

J1hct Mb 9 

3a6ojieBaHM«. IljiOTHOcn, moiuhocth H3JiyHeHH» Bu6HpaioT c yjeroM xapaKTepa 
3a6ojieBaHMfl. 

TaxHM o6pa30M noBbiuiaeTca 3(J>(}>eKTHBrocTk JieseHHH nyreM aKTHBH3aunH o6MeHHbix, 
4>epMeHTaTHBHbix h percHepaTii BHbix npoueccoB b ncaHax. 
Bee 3<p(|>eKTbi jieneHHs AOCTHrariHCb 3a cneT yjiyHiiieHH» KpoBOo6pameHH» h 
pereHepauHH TKaHefi. 

npa abhhom cnoco6e jieneHHJi ocywecTBJijieToi mctoa <|>yHKUHOHajibHoro BosAeficraHJi 
BceM cnempoM bojih c onTHManbHWM coneTaHHeM xapaKTepHCTHK HSJiyneHHa b 
33BHCHMOCTH or BMfla 3a6ojieBaHH». Bo Bcex oiynaax aKTHBH3auH» nponcxoAHT bo 
Bcefi Macce nopaaceHHbix TKaHefi nepes yjiynuieHHe npoueccoB o6 M eHa, 
<J)ep M etiTaTHBHbix h perenepaTHBHbix . CymecrBeHHoe yjiynmeHHe MeAHUHHcyioix 
iiOKaaaTejieufi npn paajiHHHbix 3a6ojieBa H Hax xapaKTepHsyeTca ormiMajibHbiM 
coMeTaHHeM xapaKTepHCTHK wsjiyneHHa b peayjibTaTe nero coKpauaioTca cpo™ 
JiesenHa h AOCTMraercji MaKCHMajibHbifi jie>ie6Hbifi 3<|><j>eicT. 

PeuieHHe 33A3HH onTHMHsauwH jie«ie6Horo 3<|><|>eKTa c yneroM xapaicrepa 3a6ojieBaHH» 
peuiaeTca ycrpoficTBOM jpin ocymecrejieHHa cnoco6a JieneHHsi HeKorepeHTHbiM 
rojiyneHHeivi naToaorHH TKaHefi. ycrpoficTBO co^epiKHT hctohhhk HHTaHHa (I), 
hctohhhk CBeTOBoro H3JiyHeHHa. BKjiio«iaK)mHfi CHcreMy ynpaBjieHHH (2), H3JiyiaTenb 
(3). npeano5KeHHoe ycTpoficTBo nosBonaeT npn noaa«ie H a Hero ynpasaaiomero 
3aeKTpHiecKoro cnrHajia CHCTeMbi ynpaBJieHHs . KOTopwfi noAaercs c AonojiHHTenbHbix 
hctohhhkob nHTaHH», o6ecneHHTb xapaKTepHCTHKH MSJiyieHHa CBeTOBoro mnynaTom, 
cooTBeTCTBywiUHe Tpe6oBaHHHM jieneHHJi c aocthjkchhcm MaKCHMajibHoro jieneoHoro 
3(|)(t)eKTa. Hctohhhk CBeTOBoro H3jiy4eHHH npeABapmrenbHo OTKaji H 6poBaH b 
3 3BHCH MOCTH OT flJIOTHOCTH noTOKa H3ayseHHa. 

Hobmm b npeanoxeHHOM ycTpoficrae aBJweTca to. hto b KaHecree HsaynaTeaa (3) 
Hcnonb3o B aH uiHpoKonojiocHbifi nojiynpoBOAHHKOBbifi KpeMHHeBbifi cbctoahoa c 
xapaKTepHCTHKaMH ajihhm bojihm HeKorepeHTHoro HH<jipaKpacHoro H3JiyneHHJi b 
AHanaaoHe ot J ao 56 mkm. ocHOBaHHbifi H a c B epxMenKOM "p-n" nepexoAe. Hctohhhk 
imam* (1) nOAKJiiOHeH BAOJib hjiockocth (a) «' p+n" hjih "n+p" nepexoAa h 
ooecneHHBaeT npoTeKaHHe TOKa BHyTpn JierHpoBaHHofi "p+n" hjih "n+p" o6jiacTH. 
CHcreMa ynpaBjieHH* (2) HMeer noABOAbi (c.d.e) juih AonojiHHTejibHux hctohhhkob 
3JieKTpHHecKoro nojw. np H coeAHHeHHbie k cBeroAHOAy tbkhm o6pa30M, hto 
3JieKTpHHecKoe none BOSAeficTByer BAOJib naocKOCTH (a) "p-n" nepexoAa h 
o6ecneHHBae T HanHHHe o6pa T Horo h npjiMoro CMeiueHHJi H a "p-n" nepexoAe. CncreMa 
ynpaBaeHHJi (2) ynpaBJiaeT cneiopajibHbiM AHanasoHOM ajihh bojih caeTOBoro 
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H3JiyHeHH^ t creneHbio jihhchhoh nojiapH3auHH h mectotoh bpcmchhoh MOAyjumHH. 
CwcreMa ynpaBJieHHsi (2) B03AeiicTByeT Ha cbctoahoa 3JieicrpH<iecKHM noJieM, 
noimefleHHbiM c noiuoiiibio nojxBOAOB (c,d,e) ot AonojiHHTejibHbix hctomhhkob. 
BejiHHHHa ajieicrpHHecKoro hojih Bbi6paHa c yqeTOM xapaicrepa 3a6ojieBaHH«. 
5 /^ih AOCTH>KeHMfl BbiuieHa3BaHHoro pe3yjibTaTa b ycTpoii<rree Hcnojib3yeTai 3$(|>eKT 
Bbipe3aHHfl Hanpji>KeHHeM b lUHpoxonojiocHOM AHO^e onpeaeJieHHoro AHana30Ha juihh 
bojih. ripH 3TOM, npH noaaqe ynpaBJiaiomero 3JieicrpHMecKoro nojia 3aaaHHOH 
BenHHMHbi ocymecTBjuieTCJi JiHHeHHaa nojiflptnauHfl cBeTa. flpyroe AonojiHHTejibHoe 
ynpaBJiaiomee ajiempHMecKoe nojie o6ecnenHBaeT MOAyiflUHio CBeTOBoro H3JiyneHHfl c 

10 Heo6xOAHMOM HaCTOTOM MOAyJMUHH. 

TaKHM o6pa30M c noMOuibio ycTpoHcrea AOCTHraerca Heo6xoAHMa& kom6hh3uh>i 
xapaicrepHCTHK CBexoBoro H3Jiy*ieHHa, KOTopaa coctoht H3 coneraHH* 3aAaHHoro 

AHana30Ha AJIHH BOJIH , HaJIHHHfl HJIH OTCyTCTBHJl JIHHCHHOH nOJIJipH3aUHH H BBCfleHHa 

MO^yJiHUHH 3aAaHHOH r;iy6HHbi, HanpHMep Macro™ 200 Hi hjih 30 Tu. 3to no3BOJi>ieT 
15 onTHMH3HpOBaTb jiewe6Hbiii 3(|)(J)eKT c yneTOM xapaicrepa 3a6oJieBaHH«. 

TaKHM o6pa30M npe/yioweHHoe ycTpoiicTBO ajih ocymecraneHHH cnoco6a jieqeHHfl 
no3BOJifleT onTHMH3HpoBaTb jienedHbiH 3(|)())eKT c yneTOM xapaicrepa 3a6ojieBaHH*i. 

Cjie^OBaTejibHO npeanoKeHHaa rpynna H3 o6p eTeH h h no3BOJiaeT AocTHHb 
20 MaKCHMajibHoro TepaneBTHMecKoro 3(Jxj>eKTa c yneTOM xapaicrepa 3a6ojieBaHH*i. 

KPATKOE OIIHCAHHE OHrYP HEPTEflCEfi 

25 

Fig. I - Ta6jiHua nojiyneHHfl max h min Jieqe6Horo 3(}>cJ)eKTa b 3 a bh ch mocth ot BHAa 
B03AeHCTByiomero M3JiyqeHH5i h BHAa MeAHUHHCxoro noKa3aTejia rsih KOHRperooro 
BH,aa 3a6ojieBaHH5i; 

Fig. 2 - cpaBHHTejibHbie xapaxTepHCTHKH pe3yjibTaTOB jieqeHH* no 3a6ojieBaHH5iM 
30 napaflOHT030M h napaAOHTHTOM AAfl H3JiyneHHJi c xapajcrepHCTHKaMH Al , A, B, C, D; 
BapnaHT I- noica3aTejiH peorpa^Hiecxoro HHAexca (PH)(RI); 
BapnaHT II - noxa3aTejiH TOHyca cocyAOB (FITC) (IRP); 

BapnaHT III - noKa3arejiH HHfleicca nepH<|>epHHHoro conpOTHBJieHHfl cocyAOB (MIC) 
(IVT); 

35 
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Fig. 3a - cpaBHHTejibHbie xap aicrepn cth kh pe3yjibTaTOB JieseHHa no 3a6ojieBaHH$iM 
juboH wenyflKa n 12-nepcTHoii khuikh, Heoaio)KHeHHbie3a6ojieBaHHfi, bo3achctbhh 
H3nyneHHeM c xapaKTepHcnficaMH Al, A, B, C, D; 

BapHaHT 1 -noKa3aTejib HOMepa ceaHca, npH KOTopoM KynnpBajica 6ojieBOH chh^pom 
(Nc-H); 

BapnaHT II - noKa3aTenb HOMepa ceaHca KynnpoBaHnsi a3Bbi (Nk-H); 

Fig. 3b - cpaBHHTejibHbie xapamrepHCTHKH pe3yjibTaTOB jieneHnsi no 3a6ojieBaHHHM 

H3B0H H 12- nepCTHOH KHUIKH, XpOHHHeCKHe 3a6oJieBaHHfl, JUM B03£eHCTBHfl 
H3JiyMHCHHCM C XapaKTCpHCTHKaMH Al, A, B, C, D; 

BapHaHT I - noKaaaTenb HOMepa ceaHca, npH xoropoM KynnpoBajica 6ojieBon chh^pom 
(Nc-X); 

BapnaHT II - noKa3aTejib HOMepa ceaHca KynnpoBaHH* *3Bbi (Nk-X); 

Fig. 4 - cpaBHHTejibHbie xapairrepHCTHKH pe3yjibTaT0B JieneHHH no 3a6ojieBaHHJiM 

peBMaTOHAHblMH apTpHT3MM ^51 B03^eHCTBHJI H3JiyM6HH6M C XapaKTCpHCTHKaMH 

Al, A, B,C, D; 

BapnaHT - noKa3aTejin 3JuiacTHMHOcTH Ha pa3rn6aHne (ESpa3r.) h noKa3aTejin 
3JiJiacTHHHocTH Ha crn6aHne (EScrn6.); 

Fig. 5 - cpaBHHTejibHbie xapaKTepncTHKH pe3yjibTaTOB JieieHHfl no 3a6ojieBaHH$iM 
aHrwonaTHMecKHM chropomom npH caxapHOM AHa6ere;ui5i B03fleficTBna H3Jiy<ieHHeM c 
xapamrepHCTHKaMH Al, A, B, C, D; 

BapnaHT I - noica3aTejib KpoBOTOKa b kohchhoctjix (K) npn hjiothocth mouihocth 
H3jiyneHHfl 50 h 300 mbt/cm2; 

BapnaHT II - noKa3aTenb TeMnepaTypw ko>kh b Mecre o6nyHeHHH (t 06) npn ruiOTHOcro 
moiuhocth H3JiyMeHHJi - 50 n 300 mbt/cm2; 

BapnaHT III - noKa3aTenb TeMnepaTypw kohch Ha cronax (ten) npn njioTHOCTH 
mouihocth H3JiyHeHH*i 50 300 mbt/ cm2; 

Fig. 6 - cpaBHHTejibHbie xapicrepncTHKH pe3yjibTaTOB JieneHHa nocjie mcctho- 
rniacTHHecKHX onepaunn Ha jinue ajih B03,aeHCTBHa H3/iyMeHneM c xapaicrepncTHKaMn 
Al. A, B, C, D; 

BapnaHT I - noxa3aTenb nyjibcoBoro KpoBeHanojiHeHHa (FIK) (PB); 
BapnaHT II - noKasaTejib pe3HCTeHTHOCTn cocyancTon ctchkh (BA) (VWR); 
BapnaHT III - noKa3aTenb TOHyca HanpflxceHH* b cocyaax (FITH) (IVT); 
Fig. 7 - cpaBHHTejibHbie xapajcrepHCTHKH pe3ynbTaTOB jieneHHa oaceroB ajih 
B03AencTBH5i H3nyMeHneM c xapaicrepHCTHKaMH Al, A, B, C, D; 
BapnaHT I - noxa3aTejib peoqpa(|>HHecKoro HH^exca (PH) (Rl); 
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BapHaHT II - noKa3aTejib TOHyca HanpaxceHHa b cocy^ax (I1TH) (IVT); 

BapwaHT III - nOKa3arejib mmeKca nepH^epHHHofi pe3ncTHBHOCTH cocyaoB (HI1P) 

(IRP); 

Fig. 8 - H3o6pa*ceHO cxeMa ycTpOHCTBa ajw ocymecTBJieHH* cnocoGa jicmchhh 
naTOJiorHnecKHX coctohhhh ncaHeu HexorepeHTHbiM H3JiyneHHeM. 

JIYMlIIHfi BAPHAHT OCymECTBJIEHHfl H30EPETEHHH 

B 6ojie3H«x, KOTopwe Bbi3BaHbi HapyiueHHeM o6MeHa BemecTB b ncaiuix, 
4>epMeHxaTMBHbix h pereHepaTHBHbix npoueccoB , BO3HHKai0T <j>yHKUHOHaju>Hbie h 
anaTOMo-Mop^o/iorHMecKHe h3M€hchh£ b crpyicrypHbix sjieMetrrax naTOJionmecKHx 

TKaHeft H COCyflOB, KOTOpbie ABJIfliOTCfl npHHHHOH B03HHKHOBCHHH naTOJIOrHM B 3THX 

ncaHJix npH BbiiueHa3BaHHx npouecax. PaccMaTpHBaKrroi jieneHHe oie^yioiuMx 
naTOjiorHH: 

- npH napaflOHTHTax h napaaoHT03ax HaGjuoaaioTCJi cJieAyiomue naTOjiorimecKHe 
H3MeHeHH» b -ncaHflx- HeKpo3. HapymeHHe KantuiapHoro KpOBOo6pameHHfl, MbimesHbix 
ncaHeH /xeceH, otck, BocnajiHTejibHbiH npoqecc b ixaHflx. Ohh xapaKTeprayiOTCfl 
KpoBOTOHMBocTbio, rwiepecTe3HeH, noBbiuieHHeM mtaeKca rnrHeHbi (Hr)(IH), 
peorpa(|)HHecKoro mmeicca (PH)(RI), HuaeKc nepH())epHHHoro conpoTOBJiemifl cocyaoB 
(HnC)(IPR) m Hiwexca nepH<}>epHMHoro conpoTOBJieHHfl cocyaoB (nTC)(IVT). IlpH 
coneTaHHH napaiueTpoB H3JiyseHHa, c atihhoh BOjiHbi b npeujejiax ot 1 no 56 mkm, 
noji^pH3auHefi h MOAynauHefi c MacTOTOii 30ru hjih 200ra, Ha6jiK>flaeTOi 
MaxcHMajibHbiH jiene6HbiH 3(j)(J)eKT (cm. Figl, Fig2). Oh xapaKTepmyercfl ycroHMHBbiMH 

XapaKTCpMCTHKaMH RI - V.I, IPR - V.IUVT - V.III,Fig2, BCJIHHHHa KOTOpblX 

npH6jiH5Kaercfl k HopMe. npH MHHHMajibHOM JieneGnoM 3(J)(|>eKTe, Koraa bo3Achctbhc 
ocyiuecTBJiHercfl TOJibKO H3JiyneHHeM c /uihhoh bojihm ot 1 no 56 mkm, 6e3 bbguichha 

MOAyJIJlUHH H nO^JipH3aUHH, BCJIHHHHbl RIJPRJVT 6ilM)Ke npH6iIH)KaiOTC5l K HOpMC 

neM 3to HaGjiioAaeTcji npH bo3A£HCtbhh n3jiyneHHeM c /vihhoh BOJiHbi ot 7 no 25 mkm 
( cm. Fig2, A I ). 3<J>(|>eKT o6ecneHHBaeTCjj cTHMyjumHeii KpOBOTOKa h o6orameHHeM 

KpOBH KHCJIOpOAOM; 

- npH »3Be acenyaKa m 12-nepcTHOM khuikh, Ha6jiK>AaK>Tca cne&yiomHe naTOjionmecKHe 

H3MCHCHHH B TKaHflXI BOCnaJIHTCJlbHblH npOUeCC CJIH3HCTOH, npH 3a?KHBJieHHH JI3Bbl- 

o6pa30BaHHe KejuioaoHbix py6i|OB, BbicyuiHBaHHe smnrejiHJi, npHBo;wmero k HeKpo3y 
TxaiiCM CJIH3HCT0H, B03HMKHOBeHHC BTOpHMHoro BOcnajiHTeJibHoro npouecca, npw 



WO 97/37722 



J1hct>6 13 



PCT/RU96/00Q85 



3aMeAneHHH 3a»cHBJieHHfl TKaHefi b pesyjibTaxe He6jiaronpM5iTHoro coHeraHHa 

B03AeHCTBH5l H3JiyHCHHeM. TaK HanpHMep nOBepXHOCTHblH 3nHTeJIHM CJIM3HCTOH 

Jiymue 3a)KHBaeT npH KpaixoBpeMeHHOM bo3achctbhh c 6ojibUjefi HacroToii MOflyjiauHH 
( 200ru), ho 6e3 yBejiHMeHHJi moiuhocth nJiOTHOCTM rojiyneHHfl (Fig l,Fig3f,Fig3b ). B 
onHTenHH bo BHyipeHHHx cjioax CJIH3HCTOH 3a*HBJieHHe 3(J)(J)eKTHBHee hjxzt npH 6ojiee 

AJlMTejlbHOM B03AeHCTBUH C nOBbiUieHHOH MOlUHOCTbK) HHTCHCHBHOCTH CBCTOBOrO 

iiOTOKa.3TH npoueccw xapaicreprayiOTCji rJiy6HHoii npoHHKHOBeHHa 3HeprHH b ncaHM 
cjiH3HCTOM(Figl l Fig3a f Fig3b ), CTeneHbio noniomeHHa 3thmh TKaHaMH H3JiyMeH hh h 
pacnpeaencHHeM SHeprHM H3j]yneHH$i no ncaHJiM. 3<|><j>eKTHBHOCTb AaHHoro npouecca 
xapaKTq>H3yerc5i HOMepoM ceaHca, npH kotopom Ha6jno£ajiocb Kyn MpOB aH He 
6ojieBoro CHHApoMa h HOMepoM ceaHca, npH kotopom KynnpoBajiacb 
A3Ba.MaKCHMajibHbiM Jiene6HbiH 3(J)(J)eKT Ha6jnoaaeTC5i npn bo3A£hctbh h Ha 

IieoCJIOKHeHHbie H3BbI - H3JiyH£HHeM C /U1HH0M BOJIHbl OT 1 flO 56 MKM B COHCTaHHH C 

non«pM3auHeR ( v.- I, v.-IIB Fig 3a) npH moiuhocth nnoniocTH H3nyneHH5i - 50 
mbt\cm2 h H3JiyqeHHeM c aahhom BOJiHbi ot 1 j\o 56 mkm b coieTaHHH c nojwpH3auHeH 
m MOAy/iflUHeft c qacTOTOH 200 Tu ( Figl, v,-I,v.-II,C Fig3a). fljw xpoHH«iecKHx jdb - 

npH B03^eHCTBHH H3JiyH€HHeM C AJIHHOH BOJIHbl OTl flO 56 MKM B COieTaHHH C 

nonapH3auHeH h MOflyjumHeii c HacTOToii 30 Tu. Bo Bcex aiynaax MHHHMajibHbiH 
nposiBJieHHbi JieMe6HbiH 3<j)<j>eKT no a^hhhm noKa3aTeji«M 6bui Bbiuie mcm jieqe6Hbm 
3(J)(j)eKT npH B03ACHCTBHH H3JiyHeHneM c ajihhoh BOJiHbi ot 7 RO 25 mkm 6ojiee neM Ha 
3-4 ceaHca. Bojibiuoe B03aeHCTBHe Ha jieseHHe b a^hhom oiynae 0Ka3biBaeT 
onTHMajibHoe pacnpeaeneHHoe B03fleHCTBHe Ha tk3hh snHTejiHa, hto conpoBoacaaerca 
OTcyTCTBHeM noBbiuieHHoro HarpeBa kjictok ncaHefi bo BpeM« hx o6nyneHH$i; 

npn peBMaTOH^Hbix apTpHTax Ha6jno/iaeTCfl paccTpoHcrao MecTHoro 
KpoBoo6paineHHH, npeHMymecTBeHHo BeH03Horo, mnoKCHfl sjicmchtob cycraBOB, 
HapyuieHHe o6MeHa BeuxecTB b xpaiue cycTaBa, acenTHnecKHH HeKpo3 tojiobkh cycraBa 

H HAHOnaTHHeCKHH acetlTHH eCKHH HeKp03. 3TO XapaKTepH3yeTCfl 3JiaCTH4HOCTbK> Ha 

pa3rn6aHHe (ESpa3r.) b KpaiiHeM pa3orHyTOM nojioaceHHM (B), ecTecTBeHHbiM 
nono)KeHHeM cycraBa, He BbttbiBaiouiHM BHyTpeH Hero ycmiH* (E), h noJioaceHHeM 
cycraBa, cooTBeTcreyiomero HyjieBOMy yrjiy nooie pa3rn6aHHfl (C), sjuiacroHHOCTbio 
Ha crn6aHHe (Escr.), b KpaiiHeM corHyroM nojioaceHHH (A), b ecrecTBeHHOM coctoahhh 
cycraBa 6e3 BHyTpeHHero ycmiHa (F) h nojio)KeHHeM cycraBa, cooTBercTByfomero 
HyjieBOMy yrjiy nocjie crH6aHH» (D). HaH6ojibiHHii Jieqe6Hbifi 3<J)<|)eKT Ha6JHOflaeTca, 
Kor^a ocTaTOHHbie ycHJiHfl npn crH6aHMH h pa3rn6aHHH hbjihiotcji MHHHMajibHbiMM, a 
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yroji crH6aHHfl h pa3ni6aHHsi - MaKCHMajibHbiii ( Fig I). MaKCHMajibHbifi Jieqe6HbiH 
3(})(J)eKT AOCTHraeTca n pn bo3achctbhh Ha o6;iacTb c tujiyweHHeM ajihhoh bojihw ot I 

JIO 56 MKM npH riOJWpimUHH H MOAyjMUHH KaK C HaCTOTOM 200ru, TaK H C HaCTOTOM 

30ru npH MHHHMajibHOM MomHOCTH njiOTHOCTH M3JiyHe«HJ! b 50mbt\cm2 (Fig 4). IlpH 
5 MHHHMajibHOM Jieqe6HOM 3(J)(}>eKTe, Bee paBHO BpeM» KynHpoBaHHfl 6ojieBoro CHHApoMa 
h HopMajiM3 auHfl naputiajibHoro AaBJieHH* b xanHJiapax HacTynajia 3HaiHTejibHO 
paHbiue, hcm npH bo3AChctbhh H3jiy*ieHHeM c zuihhoh bojihw ot 7 no 26 mkm, Ha 3-4 
ceaHca (Fig4, A I); 

10 - npn aHrHonaTHMecKOM CHH^poMe npn caxapHOM ;wa6eTe Ha6jiK>AaeTC)i ocna6iieHHe 
CKopocrH OTBOfla b ncaHH MHKposjicMeHTOB , ocjia6jieHHe norjiomeHHa KpOBbK) 
KHCjiopo^a h KHOiopoixocojDiepjKamHx 3JieMeHTOB, ocjiadjieHHe <j>yHKUHH 
BbipaGaTbiBaHHfl ropMOHOB. ocna6jieHH)i <J)yHKUHH BbwejieHHfl. 3to xapaxTepH3yeTCfl 
noBbiiueHHeM TeMnepaTypbi kohch Tena b Mecre o6jryneHHfl (t 06 ) h TeMnepaTypbi kohch 

15 Tena Ha cronax ( t ct.) h 3aBHCHT ot npoHHuaeMOcra MeM6paH kjictok, hto bjihact Ha 
3H6prHTH t iecKHH o6mch Meatay KJieiicaMH, (JiepMeHTaTHBHyio h pereHepaTHBHyio 
aKTHBHOCTb kjictok, roptfoHanbHyio AeflTejibHocTb KJieTOK.MaKCHMajibHa^ 

3(J)(})eKTHBHOCTb JieHeHHfl flOCTHraeTCfl npH peHCHMaX B03£eHCTBHfl /UIHHOM BOJIHbl OT I 
JXO 56 MKM, KaK B COHCTaHHH C nOJIHpH3aUHCH npH MOUIHOCTH nJIOTHOCTH H3Jiy4eHHfl 

20 50 bt\ cm2, TaK h npH coqeraHHH c MOflyjiaqHeH npH moiuhocth iuiothocth H3JiyqeHH« 
300 B*rt cm2 ( Fig I, Fig5). Ilpn nojiyqeHHH MHHHMajibHoro scjH^eicra jieqeHHa, 
pe3yjibTaTbi Bee paBHO npeBbiuiariH 3(j)(j)eKTHBHOCTb jieqeHH* npH bo3achctbhh 
H3JiyieHHeM c juihhoh bojiha ot 1 no 25 mkm ( Fig 5, AI). Pe3yjibTaT xapaKTepH3yerc» 
noKa3aTejiHMH TeMnepaTypbi, KOTopaa npH6mf)KaeTCfi k HopMe , a TaK)Ke 

25 noflTBepxcaaeTCJi aHKCTHbiM onpocoM, b cootbctctbhh c KOTopbiM ypoBeHb 6ojih b 
MycKyjiax h cycraBax, MyacyjibHoe HanpaaceHHe, orpaHnneHHe ^bh^chhh CHH)KajiHCb 
3HaHHTcnbHO 6biCTpee. n ojiy q eH h bi h 3(J)(|)eKT CBjnaH c yBeJiH«ieHHeM KpoBOTOKa, npn 
kotopom no npoBeaeHHfl jieneHHA MHHyTHbm o6beM KpoBOo6paiueHna KopejuiHpoBaji c 

ypOBHeM rJIK)K03bl H HMMyHOpeaKTHBHOrO HHCyjIHHa B KpOBH, TO -eCTb 3TO yKa3bIBaeT 

30 Ha BbipaxceHHyio CTHMyjumuio ypoBHH ncaHeBoro o6MeHa h nepeKHCHoro okhcjichha b 

HaCTHOCTH; 

-npH peMHccHH nocne MecTHo-ruiacniHecKHx onepauHax Ha Jinue Ha6jiK>flaioTcji 
cne^yiomHe naTOJiorHqecKHe hsmchchhh- HapyuieHHe TKaHen BCJie,flCTBHH 
35 xHpypnmecKoro BMemaTejibCTBa, acceriTHqecKoe BOcnajieHHe TKaHefi, otckh Mflnatx 
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ncaHeii, o6pa30BaHHe KenjioHAHbix py6uoB coe^HHHTejibHofi TKamt, hto aBJiaerca 
KpanHC HexcenaTenbHbiM HapymeHHeM ncaHeH. 3th H3MeH6HH$] x ap a KTep H3 y k>tch 
H3MeH6HHeM perHOHajibHoro KpOBOo6paiueHHH, hto npojiBjiaeTCfl b noHHKeHHH 
nyjibCOBoro KpoBOHanojiHeHHji ( I1K)(PB), pe3HcreHTHOc™ cocyAHCTbix ctchok 

(BA)(VWR), KOTOpbie flBJIJIIOTCJI nOKa3aTeJMMH MHKpOUHpKyJUIflUHH KpOBH.H3MeHeHHfl 

xapaKTepH3yioTCJi TaioKe chhhcchhcm noKa3aTewi TOHyca HanpaaceHH* b cocy^ax 
(riTH)(IVT), a TaioKe HajiHHHCM hjih OTcynrreHfl oxcKa. 

MaKCHMajibHbifi JieHe6HbiM 3(j)(J)eKT AocniraeTCJi npH b 03 ach ctb h h H3Jiy<ieHHeM c 

flJIHHOMU BOJIHbl OT I AO 56 MKM, B COHCTaHHH C nOJMpH3aUHCH H MOAyJMUHTCH C 

nacTOTOH 200 ru hjih 30 ru, b 3aBHCHMOCTH ot KOHTpojiMpyeMoro noKa3aTen». 

(Figl, Fig6,C,D ). FIpH MHHHManbHOM Jie*ie6HOM 3<}>(|>eKTe nepenHCJieHHbie noica3aTejiH 

Bce-paBHO HaxoAJiTCJi 6jiH*e k HopMe, qe M np H bosachtcbhh H3Jiy4CHMeM c ajihhom 

BOJIHbl OT I flO 25 MKM (Fig 6,A1). 3T0 npOJIBHJIOCb B JiyHUiefi MHKpOUHpKyJWUHH H 

pereHepauHH kjictok kohch y 6oJibHbix. Ha6jm>Aajiacb nojioacHTejibiiaa AHHaMmca 
JieneHHa, npH KOTopoii y)Ke nocjie 1-oro ceaHca yMeHbuiajiacb 6oJib, otckh. flooie 
OKOHHaHHa JieneHHJi, panu 33)khjih nepBHHHbiM HaTaweHHeM 6e3 HarHoeHH* h 
pacxoameHna uibob; 

-npH o)Korax Ha6JiK>AaioTca BOcnajiHTejibHbie npoueccw b paHax, cocyAHcrwe 
pacTpoiicTBa H3-3a paciuHpeHH* KannjiapoB h 3aMeAJieHH* TOKa b KpoBH, otck h 
ninepTpo<|>H4ecKHe rpaHyjiauHH ncaHen, Heicpos. 3to xapaKTepH3yeTc« noBbiuieHHeM 
peorpa(|)HHecKoro HHAeKca (PH)(RI) t noKaaaTejia TOHyca HanparceHH* b cocy^ax 
(riTH)(IVT), HHAeKca nepH(j>epHHHOH p e3 h ctchth octh cocy^oB (HnP)(IRP). 
MaxcHMajibHbiH JieHe6Hbifi 3(|)<|>eKT Ha6jiK>AaJic» npn bo3achctbhh H3JiyneHHeM c 

AAHHOH BOJIHbl OT 1 AO 56 MKM, B COHCTaHHH C nOJMpH3aUHefi H MOAyJWUHCH HaCTOTOH 

200 ru, hjih c nacTOTOH 30 ru., b 3aBHcnnocTH ot noKa3aTejw (Figl, Fig 7). npH 
MHHHMajibHOM jiene6HOM 3<J«|)eKTe, pesyjibTa™ noK33aTejieH 6jiHHce npn6jiH)KajiHCb k 
HopMe, nm npn bo3Achctbhh H3JiyseHHeM c ajihhoh bojihw ot 1 ao 25 mkm (Fig 7, Al). 
ripn 3tom BH3yajibHoe h a6jiK>ACH He noKa3biBajio 3HanHTejibHo 6ojiee 6bi<npoe 
3a>KHBJieHHe, chrthg otckob h pa3Mepw KpaeBbix rpaHHHHbix py6uoBbix Ae<J>opMauHH 
nepecaxceHHoro JiocKyra KO)KHbix roanei). 

Cnoco6 JieneHHH ocymecnuiajica H a rpynne 6ojibHwx kojijihhcctbom 60 HenoBeK, 
Ka*Aaa rpynna noA6npajiacb c yneroM BOspacTHbix KaTeropHH. On* KOHTpojibHOH 
rpynnw BbtfnpajiH HecKOJibKO Bospacrawx q)ynn ot 17 ao 68 jier, noji- MyaccKOii hjih 
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hcchckhh h cTeneHb 3a6ojieBaHH$i - Heocjio>KHeHHbie nepBHiHbie 6onbHbie hjih 
xpoHHnecKHe 6oJibHbie.Bce KOHipojibHbie 3aMepbi BejiHCb b nepnoAbi peMHCCHH hjih 
KynapoBaHHfl 6oJieBbix chhapomob. 06jiyMeHHe opraHa, OTBeTCTBeHHoro 3a TeneHHe 
6ojie3HH Benocb b TeneHHe 20 mhhjtt qepe3 1 hjih 2 ah» b 3aBHCHMOCTH ot coctohhhh 
5 6ojibHoro. 06mee kojijihhcctbo ceaHCos nocne KOTopbix ocymecTBJiHJincb 3aMepbi 
cocTaBnaJio 10 ceaHCOB. B cnyMaax chhthh SojieBoro cHHApoMa h KynHpoBaHH* H3Bbi 
(J)HKCHpoBanocb KOJiJiHHecTBO ceaHCOB npH KOTopOM HacTynaji jiene6HbiH 
3<|)(j)eKT.3Kcno3HUHii CBeroBoro H3Jiyn6HHfl ocymecTBJiajiacb Ha yMacroK koxh, 
pacnojio)KeHHbiH HenocpecTBCHHo Haa opraHOM hjih cycraBOM, o tb eTCBe h h bi m 3a 
10 TeteHHe 6oJie3HH. rinoiuaAb CBeroBoro nsmia Bbi6Hpajiacb hcxoa* H3 tpc6ob3hhjj 

o6ecneqeHHfl MOIUHOCTH nJIOTHOCTH H3JiyHCHH$i npH Tpex KOHTpOJIbHblX BejIHHHHax- 

50 mbt\cm2, 150 mbt\cm2, 300 mbt\cm2. KoHTpojibHbie 3aMepbi npoBOAHJiHCb no 
jieneHHa h nocjie jieqeHHH. HMejiacb KOHTpojibHaa rpynna, b KOTopofi npoBOjuuiHCb 
jaMepw nocjie ocymecTBJieHHa jieneHHa bo3achctbhcm H3JiyneHH5i c ajihhoh bojihw ot 7 
15 flo 25 mkm npH KOTopOM ())HKCHpoBajiHCb Te we napaMeTpbi, xapaKTepH3yioiiiHe 
3c(»t ,eK ™ BHOCTb JieneHHJi. 

KanH6poBKa HCTOHHHKa cBeTOBoro H3JiyHaTeji» o6ecncHHBaeT Bbi6op npaBHJibHoro 
paccTOHHHfl ot CBeroAHOAa AO noBepxHOCTH opraHa, OTBeTCTBeHHoro 3a npoTexaHHe 
20 6oJie3HH,HTO cB»3aHO c pa3HOH CTeneHbio norjiomeHHfl HH(J)paKpacHoro H3JiyneHHfl b 

3aBHCHMOCTH OT COMCTaHHfl AJIHH BOJIH B 3a^aHHOM AHana30He WHH BOJIH OT 1 AO 
56 MKM. 

IlojiynpoBOAHHKOBbie cBeroAHOAM oGecneHHBaioT CBeneHHe b AaJibHeM 
HH^paicpacHOM Awana30He 3a cneT o6pa30BaHH*i KOpejuisiUHOHHbix menen b nJIOTHOCTH 

25 coctohhmh 3JieicrpoHHoro hjih AbipoHHoro Bbipo>KACHHoro ra3a, B03HHKai01MerO B 
CHJibHOJiernpoBaHHbix KBaHTOBO- pa3Mq)Hbix npHMecHbix npo(J)HJiax, no noBOAy nero 
cymecTByiOT ny6jiHKaqHH: H.T.EarpaeB, J1.E.Kji»hkhh h Ap. %i IlncbMa b 5K3TO *\ 
H3A. 1993 r M CTeneHb 6ecnop»AKa b BenntHHe KOpejuijtuHOHHbix uuejien h ero 
pacnpe^eneHHe BHyTpH jiempoBaHHOH o6jiac™ "p-n" nepexo^a peryjinpyeT 

30 xapamrepHCTHKH CBeroBoro H3JiyHeHHa. 

YcTpoHCTBO o6ecnenHBajio pa3JiHMHoe coneraHHe xapaicrepHCTHK H3JiyMeHH$i, nocne 

B03fleHCTBHfl KOTOpWMH OCymeCTBJIHJIHCb KOHTpOJIbHbie 33Mepbl. 

KoM6HHauHH napaMeTpoB ah* Bcex rpynn h Bcex bhaob 3 a6ojieBan h h Bbi6Hpajincb 
OAHHaKOBblMH. 3ro CJieAyiOlJJHe kom6hh3uhh- 
35 Al- B03AeitCTBHe H3JiyMeHHeM c ahhhoh BOJiHbi b ^nanna30He ot 7 ao 25 mkm; 
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A - B03AeHCTBHe H3JiyneHHeM c ahhhoh bojihm b AHanna30He ot I ao 56 mkm; 

B- B03AeHCTBHe H3JiyneHHeM c ajihhhoh bojihm b ^Hana30He ot I ao 56 mkm c 

BBeaeHHeM jihhchhoh nojiapjoauHH cbctoboto H3JiyieHH$i; 

C- B03AeifCTBHe H3JiyneHHeM c ajihhoh bojihm b AHanna30He ot! ao 56 mkm c 
5 BBeaeHHeM jihhchhoh nojinpH3auHH h MOAyj»mHH«iacTOTOH 200 Tu; 

D- B 03 £€H CTB H C H3JiyneHHCM C AJIHHOH BOJIHbl b AHana30He OT I AO 56 mkm c BBeaeHHe 
JIHHCHHOH nOJlflpH3aUHH H MOAyJIHUHH HaCTOTOH 30r"u; 



riPOMbllllJIEHHAfl nPHMEHHMOCTb 



5 Cnoco6 jiencHHa HeKorepeHTHbiM H3jiyneHHeM naTOJiornHecKHX coctoahhh ncaHeH 
Moacer 6bin> HcnoJib30Ban cjie^yiomHM o6pa30M. 

ripHMep IXpynna 6ojibHbix c AHarH030M napaAOHT03 hjih napaAOHwr, b B03pacre ot 
30 ao 57 JieT, noABqjrajiHCb o6jiyHeHHK> c ahhhoh bojihm ot I ao 56 mkm b coneTaHHH 
c jihhchhoh noji)ipH3auHeM m MOAyJumHeii 200 Tu h 30 Tu. 4epe3 5 ceaHcoB 
ocymecTBJiHJiacb HopMajnuauHfl ochobhmx mcahuhhckhx noKa3aTejien no AaHHOMy 
BHAy 3a6ojieBaHHH c otkjiohchhhmh ot HopMbi He 6ojiee 1 %, CHHMajica otck h 

KpOBOTOHHBOCTb AeceH. KOHTpOJlb BeJICJl MCTOAOM BH3yaJIbHOTO OCMOTpa H CHHTH5I 

peorpa^HHecKHX KpHBbix no noKa3aTCJiflM b cootbctctbhh c rpa(|)HKOM Fig2. 
ripHMep 2. Tpynna 6oju>hmx c AwarH030M »3Ba acenyAKa h ABeHaAuaTHnepcTHofi 
khllikh, b B03pacTe ot 27 ao 66 jict, noABeprajiHCb o6jiyneHHK> c ajihhoh bojihm ot I 
AO 56 mkm b coneTaHHH c JiHHeiiHOH noj«ipH3auHeH h MOAyJiauneii 200 Tu H 30 Tu . 
Mepe3 3 ceaHca ocymecTBJifljiacb HopMajunaiuifl ochobhmx mcamuhhckhx 
noKa3aTejieii. CHHMajica 6ojicboh chhapom nocne I ceaHca h KynnpoBajiacb *3Ba nocne 
3-5 ceaHca.OTcyTCTBOBajiH BTopHHHbie BocnajiHTejibHbie npoueccbi, OTenHOcrb 

TTCaHeH. KOHTpOJlb BCJiai MeTOAOM TpaHC3HAOCKOnHH H OnpOCOM 60JIbHb!X cm. rpa(|)HK 

Fig3a,Fig3b. 

llpHMep 3. Tpynna 6ojibHux c AHarH030M peBMaTOHAHMH apTpHT, b B03pa<rre ot 35 
AO 68 jieT, noABeprajiacb o6jiyqeHHio c ahhhoh bojihm ot 1 ao 56 mkm b 
coneTaHHH c JiHHeii hoh nojiHpH3aiuieH h MOAyJi»UHen nacroTOH 200 Tlx h 30 Tu. Hepe3 
10 ceaHcoB BoccTaHaBJiHBajiacb 3JiJiacTH4HocTb cycraBHUx TKaHeii, BWKOCTb TKaHeii h 
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ypoeeHb BHyTpeHHero Tpemw b cycTaBax b npeAenax HOpMbi, KynnpoBajica 6oJieBOH 
CHH^opoM h BOccTaHaBJiHBajiocb napunajibHoe AaBJieHHe b Kannjuiflpax. KoHTpojib 

BenCfl MCTOAOM TpaHCKyTaHTHOH nOJI5iporpa(J)HH H AHHaMHHeCKOH AHaTHOCTHKH CM. 

rpa(J)HK Fig 4. 

5 

IlpHMep 4. Tpynna 6ojibHbix c AHamo30M aHmonaTimecKHii chhapom npH caxapHOM 
AHaGeTe, b B03pacTe ot 17 ao 53 Jier, noABeprajiHCb o6jiyqeHHio c ajihhoh bojihu ot I 

JXO 56 MKM B COMCTaHMH C JIHHCMHOM nOJIHpmaiJHeH H MOAyJIHUHefi HaCTOTOH 200 Tu H 

30 Fu. Mepe3 7 ceaHCOB cymecraeHHO yjiyiuiHJiHCb mcahuhhckhc noKa3aTejiH no 
10 KpoBOTOKy b KOHeMHocTJix, KOTopwe npn6jiH3HJiHCb k HopMe b npsaeJiax 2 % no 
otkjiohchhk) ot onTHManbHoro 3HaMeHM«. CHM3HJiacb TeMnepaTypa ko>kh b MecTe 
o6jiyHeHMfl h Ha CTonax, 3HaqeHHe kotopoh ciuno cooTBCTCTBOBaTb HopMe. Chh3hjic* 
ypoBCHb 6ojih b cycrraBax h Mycxyjiax, HopMajimoBajiocb MycnyjibHoe HanpaxceHHe, 

BOCCTdHOBHJiaCb MyBCTBMTeJIbHOCTb TCniia H XOJlO^a B KOHeMHOCTHX, CHH3HJiaCb 

15 cKOBaHHOCTb abhhcchhh b cycrraBax. KoHTpojib bcjicji MeroAOM nocTpoeHHJ! 
peorpa(|)HMecKHX KpHBbix h noACHerr ocymecTBJianca mcto/jom Thuichko. 
Cy6beKTHBHbie noKa3araiH KOHTpojiHpoBaJiHCb mctoaom aHKeTHoro onpoca 6ojibHbix 
cm. rpa(}>HK Fig 5. 

20 FIpHMep 5 . Tpynna 6oJibHbix, npoiueuuiJHx Mecroo-nJiacTHHecKyio onepaiuiio Ha jihuc 
m Haxo/iJimHXCJi b cTa^HM nocjieonq>auHOHHOH peMHCCHH, b B03pacTe ot 18 ao48jict, 
noABeprajiacb o6jiyHeHHio M3JiyHCHHeM c ajihhoh bojihw ot 1 ao 56 mkm, b coneTaHHH c 
jihhchhom nojwpH3auHCH h MOAyJiflUHefi c MacTOTOH 200 Tu H 30 ru.Hepe3 10 CeaHCOB 
ftopMajiH30BajiHCb MeAHUHHCKHe noxa3aTejiH nyjibCOBoro KpoBeHanojiHeHHa, 

25 pe3HCTCHTHOCTH cocyAHCToii ctchkh, noica3aTenb TOHyca HanoJiHeHHfl b cocyAax. 

JlHKBHAHpOBaJICJl OTOC MflTKHX TKaHefi. KOHTpOJIb OCymeCTBJIflJICfl MCTOAOM 

peoBa3orpa(J)HH jiHueBbix apTepnii cm. rpa(J)HK Fig. 6. 

IlpHMep 6 . Tpynna 6oJibHUX c AHarH030M oacor I h 2 creneHH Jinua h men, b B03pacre 
ot 16 ao 40 jict, noABeprajiHcb o6jiy4eHHio H3Jiy*iCHHeM c ajihhoh bojihw ot 1 ao 56 

30 mkm, b coieTaHHH c jihhchhoh nojwpH3auHefi h MOAynmueH CBera c qacTOTOii 200ru H 
30 ru.Hepe3 10 ceancoB HopMaJiH30BajiHCb cneAyiomHe mcahuhhckhc noKa3araiH - 
peorpa(J)HHecKHH hhackc, noKa3aTenb TOJiHyca HanpaaceHHH b cocyAax, hhaocc 
nepH(J)epHHHOH pe3HcreHTHOCTH cocyAOB.IlpH nq>ecaAKe jiocKyTa kohch nn* 
ocyuiecTBJieHHH ayTon ji3cthkh , Ha6jiK>AaJiocb yMeHbineHHe KpaeBoro HeKpo3a ncaHen, 

35 rnnepTpo(})HpoBaHHbix rpaHyjwuHH h pa3BHin« CTJirHBaiouxHx KejiOHAHbix py6uoB cm. 
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rpacJjHK Fig. 7. KoHTpcwib npoH3BOAHjicji BH3yanbHO h 3aMepaMH mctoaom peorpa<J)HM 
3AOpOBbix ywacTKOB kohchoto noKpoBa Ha 3AOpOBbix ynacTKax kohch Ha paccrosHHH 
1-3 mm ot o6nacTH oacora. 

C noMOiubio ycTpOMcraa mokho HamiyniUHM o6pa30M ocymecrBHTb cnoco6 JieneHHn 
npw cnejxywuxiiH pa6ore. 

nOAKJlIOHaiOT HCTOMHHK nHTHHHfl (1), CTa6HJIH30pOBaHHbIH RO TOKy, npH 3TOM 

3 ji eKTp h 4 ecKH h tok npoTeKaer BHyrpH P+ (n+) -o6jiacro H3Jiy4aTeji*i (3). Ilpw 3tom "p- 
n" nepexoA H3jiyHaeT cbct b cnempajibHOM AHana30He ot 7 no 25 mkm. IloAaHa 
HanpjDKeHHa b CHCTeMy ynpaBjieHHa(2) ocyiuecrBJiaercg qepes laieMMbi (b) oflHoro H3 
wnojiHHTejibHbix hctohhhkob nHTaHHfl , 3to pacuiHpaeT CneKTpaJIbHblfi AHana30H 
H3jiyneHHji *o 1- 56 mkm. rio/una HanpjDKCHHJi Me*my wieMMaMH (c) b iuiockocth "p-iT 
nepexo/ia npeo6pa30BbiBaeT HenojiapiraoBaHHoe H3jiyMeHHe "p-"" nepexoaa b jihhchho 
nojwpH30BaHHoe H3jiyneHHe npH coxpaHeHHH ocnuibHbix xapaicrcpHCTHK CBeTa 6e3 
H3MCHCHHH. nojxana HanpjDKeHHH MexcAy KJieMMaMH (d) TpaHC(|)opMHpyer 
HeMOAyjiHpoBaHHoe ( HenpepwBHoe ) H3JiyneHHe 14 p-n" nepexoaa B MoayjinpoBaHHoe 
H3JiyneHMe Ha MacTOTe 200 Tu npH coxpaHCHHH ocTajibHbix xapaicrepHCTHK CBCTOBoro 
H3JiyqeHH5i. noflana HanpaweHH* Me*ay KJieMMaMH (e) TpaHCcfropMHpyer 
HeMoayJiHpoBaHHoe ( HenpepwBHoe ) mnynene " p-rT nepexoaa b MoayjiHpoBaHHoe 
H3nyneHHe Ha nacTOTe 30 Tu npw coxpaHCHHH ocTajibHbix xapaKTepHCTMK cBeroBoro 
mjiyneHHfl. 

TaKHM o6pa30M o6ecneHHBaeTca npeanaraeMMM ycTpoficxBO m H3JiyHeHHe, 
no3BOjwK)iuee ocymecreHTb onTHMajibHbifi peacHM jieneHHa ma Bcero KJiacca 6ojie3Hefi\ 
Bbi3Ba H Hbix HapymeHHeM o6MeHa Bemecre, (J)epMeHTaTOBHbix h pereHepaTHBHbix 
npoueccoB . 
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OOPMYJIA H30EPETEHHA 

5 



n.l. Cnoco6 neneHHa HexorepCHTH u m HxayneHHeM naTOJiorHHecKHx coctohhhm TKaHeit, 
BWifonaiomee nepHOAHnecKoe o&iyneHHe HH^paicpacHbiM H3JiyneHHeM b TeneHHe 1-20 

10 MHHyT npH IUIOTHOCTH MOUJHOCTH H3JiyqeHHfl 50-300 MBT/ CM2, OTJIHHaiOmHHCfl TCM, 
MTO 

o6jiyneHHe Be^yT HaA ynacncoM ko>kh, pacnoJioxceHHbiM hea opraHOM, oTBerciBeHHUM 
3a npareKaHMe 6ojie3HH, npHHHHofi Koropoii HBHJiocb HapyuieHHe o6MeHHt>ix, 
(J>epMeHTaTHBHbix m pereHepaTHBHbix npoueccoB b tkhhux, H3JiyneHHeM c ajihhoh 
15 bojihu b AHana30He ot I ao 56 mkm b coneraHMH c ero jihhchhoh nojwpM3auHeH h 

BpeMCHHOH MOflyJWUHeH. 

n.2.Cnoco6 no n.l, (mnmaioiUHHCH reu, <rro coneTaHHe ajihh bojih b 3£waHHOM 
AHana3one m BBe^eHMe jihhcmhoh nojwpH3ai*HH h BpeMeHHOH MOAyjwUHH Bbi6HpaiOT c 
20 yneroM xapaicrepa 3a6oJieBaHH*. 

n.3.Cnoco6 no n.l, OTJiHiaiomHHca tcm, «tto njioTHOCTb moiahocth H3JiyHeHHH 
Bbi6HpaK>T c yqeroM xapaicrepa 3a6oJiCBaHHH. 

25 nAYcTpoHCTBO An* ocymecrBJieHHH cnoco6a Jienemw h eKorepe hth bi m H3JiyneHHeM 
naTOJiorHHecKHx coctohhhA TKaHefi, coaepacamee hctohhhk nirraHH*(l), hctohhhk 
CBeroBoro H3JiyHei«w, BKJiiOHamHH cncreMy ynpaBJieHM5!(2) f H3JiyHaTenb (3), 

npeflBapHTeJIbHO OTKajIH6pOBaHHblH B 3aBHCHMOCTH OT nJIOTHOCTH noTOKa H3nyneHHJi, 
OTJiHmiomeecfl TCM, HTO 
30 b KanecTBe H3JiyHaTejw (3) Hcnojib30BaH mnpoKonojiocHbiH nojiynpoBOAHHKOBMH 

KpCMHHCBblH CBeTOAHOA C xapaKTepHCTHKaMH AHHHbJ BOJIHbl HeKOrepeHTHOTO 

MH(})paKpacHoro H3JiyneHHa b Anana30He ot 1 ao 56 mkm, ocHOBaHHwii Ha CBepxMenKOM 
"p-n M nepexoae, hctohhhk nHTaHH«0 no^ioiiOHeH BAOJib nJiocKOCTH (a) ** p+n" hjih 
"n+p" nepexoAa h oGecnenHBaer npoTeKaHHeroKa BHyrpH jiernpoBaHHoft "p+n" hjih 
35 "n+p" o6jiacm a CHcreMa ynpaBJieHH*(2) HMeer noABOAW (c,d,e) aji* AonojiHHTejibHbix 

HCTOHHHKOB 3JICKTpHH eCKOTO nOlW, npHCOCAHHeHHbie K CBeTOAHOAy TaKHM 06pa30M, 

hto 3JieKTpHHecKoe none B03AeHCTByer BAonb nnocKOCTH(a) "p-n" nepexoAa h 
o6ecnenHBaeT HajiHHHe oGpaTHoro h npaMoro CMemeHHa Ha "p-n" nepexoAe, 
ynpaBJwer cneiopajibHbiM AHana30HOM aahh bojih CBCTOBoro H3JiyHeHH», creneHbio ero 

40 JIHHCHHOH nOJWpH3ai|HH H HaCTOTOH BpeMCHHOH MOAyMUHH. 

n.5. YcTpoHCTBO no n.4. f OTJiHiaiomeeca tcm, hto cwrreMa ynpaBJieHH*(2) 
B03AencTByeT Ha cbctoahoa 3JieKTpHHecKHM nojieM, n o ab cach hum c noMombio 
noABOAOB(cd.e) ot AonojiHHTejibHbix hctohhhkob, BenHHHHa KOToporo Bbi6paHa c 
yneroM xapaicrepa 3a6oJieBaHHfl. 

45 
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